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(54) Title: MAGNET SYSTEM EXTRUSION COATING FOR A RELAY 





o 



(57) Abstract: A relay has a magnet system with a core partially enclosed by a coil. A yoke has a first yoke leg attached to a first end 
of the core and a second yoke leg extending parallel to the core. The second yoke leg has an armature mounting portion formed on an 
upper side of the second yoke leg remote from the coil. A pole has a first pole leg connected to a second end of the core and a second 
pole leg extending parallel to the core. The second pole leg has an upper surface substantially aligned with the armature mounting 
portion. A fixed contact is arranged on a fixed contact carrier substantially aligned with the second pole leg. The arrangement of the 
magnet system ensures precise positional alignment during extrusion coating with a plastics material. 
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MAGNET SYSTEM EXTRUSION COATING FOR A RELAY 

The invention relates to an electromagnetic relay and, 
more particularly, to an arrangement of a magnet system with 
an extrusion coating for an electromagnetic relay and a 
method for producing the same. 

DE 197 47 166 CI discloses a relay with a magnet system 
and a method for producing the magnet system. The magnet 
system has a second yoke leg that extends laterally parallel 
to a coil axis and along the entire length of a core. The 
second yoke leg has a free yoke end that is substantially 
aligned with a pole flange. The free yoke end forms a 
bearing edge for a sheet -like armature. The armature has a 
spring contact mounted thereon. The armature and the spring 
contact are arranged parallel to an end face of the core or 
the coil. The spring contact has a switch contact 
corresponding to a fixed contact that is arranged on a fixed 
contact carrier on a coil flange of a core body. 

In the above-described relay, and in other similar 
relays, it is important that the switch contact has enough 
force to contact the fixed contact even if contact erosion 
has occurred. The armature, therefore, is configured such 
that before the armature strikes the pole flange or pole 
face as the relay is picking up, the switch contact has 



WO 2004/047136 




PCT/EP2003/012364 



-2- 



already contacted the fixed contact. This is commonly 
referred to as overtravel. A relatively large overtravel is 
required to account for contact erosion that causes the 
contact force to decrease. 
5 Various methods are known for adjusting the desired 

value of the overtravel, which, as previously described, is 
an important parameter in the service life of the relay. 
One such method is to adjust the spring contact by measuring 
and bending the spring contact. This method requires 

10 expensive apparatus, repeated adjustment, and is not error- 
free. DE 197 47 166 CI also proposes that the yoke-core 
unit be pushed into the coil body in an axial direction 
until the magnet system is optimally positioned relative to 
the contacts. The magnet system in then fixed in this 

15 position by extrusion coating. This method, however, 

requires that there be insignificant tolerances and also 
requires repeated adjustment. 

An object of the invention, therefore, is to provide a 
magnet system and a method for producing the magnet system 

20 for an electromagnetic relay wherein overtravel may be 
simply adjusted with relatively low production costs. 

This and other objects are achieved by a magnet system 
with a core partially enclosed by a coil. A yoke has a 
first yoke leg attached to a first end of the core and a 
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second yoke leg extending parallel to the core. The second 
yoke leg has an armature mounting portion formed on an upper 
side of the second yoke leg remote from the coil. A pole 
has a first pole leg connected to a second end of the core 
5 and a second pole leg extending parallel to the core. The 
second pole leg has an upper surface substantially aligned 
with the armature mounting portion such that when an 
armature is mounted on the armature mounting portion, a 
working air gap is formed between a coil -side armature face 

10 and the upper surface of the pole leg. 

This and other objects are further achieved by an 
electromagnetic relay comprising a magnet system having a 
core body with a core partially enclosed by a coil. A yoke 
has a first yoke leg attached to a first end of the core and 

15 a second yoke leg extending parallel to the core having an 
armature mounting portion. A pole has a first pole leg 
connected to a second end of the core and a second pole leg 
extending parallel to the core. A fixed contact is arranged 
on a fixed contact carrier substantially aligned with the 

20 second pole leg. The fixed contact carrier is offset in a 
direction of the core and arranged in the coil body. The 
magnet system is extrusion coated with a plastics material. 

This and other objects are further achieved by a method 
for producing a magnet system for an electromagnetic relay. 
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The method includes inserting a magnet system into an 
injection mold and allocating a face of an armature mounting 
portion, a pole leg, and a fixed contact carrier at 
complementary reference planes in the injection mold. The 
face of the armature mounting portion, the pole leg and the 
fixed contact carrier are pressed into the associated 
reference planes to achieve a desired size graduation 
between the faces. 

The invention will be described in more detail 
hereinafter with reference to the following figures, in 
which: 

Fig. 1 is a perspective view of an extrusion coated 
magnet system for a relay according to the invention; 

Fig. 2 is a perspective view of the magnet system of 
Fig. 1 without an armature or a spring contact; 

Fig. 3 is a perspective view of another side of the 
magnet system of Fig. 2; 

Fig. 4 is a perspective view of the magnet system 
before being extrusion coated; 

Fig. 5 is a cross-sectional view of the extrusion 
coated magnet system; 

Fig. 6 is an alternate embodiment of the extrusion 
coated magnet system; and 
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Fig. 7 is a perspective view of an injection mold for 
the extrusion coated magnet system. 

Fig. 1 shows an electromagnetic relay according to the 
invention having a magnet system embedded or surrounded in a 
5 plastic extrusion coating 1 and an armature -spring contact 
subassembly 3, 5. The magnet system of the relay will first 
be described in greater detail. 

Fig. 1-3 and 5 show the magnet system embedded or 
surrounded in a plastic extrusion coating 1. Figure 4 shows 

10 the magnet system before the magnet system is embedded or 
surrounded in the plastic extrusion coating 1. As shown in 
Fig. 4, the magnet system has a coil body 12 with a coil 14 
and two coil terminals 10, 10a. A core 7b passes through 
the coil 14. As best shown in Fig. 5, an end of the core 7b 

15 projects relatively far out of the coil 14, and an opposing 
end of the core 7b is preferably integrally connected to a 
yoke 7. As shown in Fig. 4, the yoke 7 has a first yoke leg 
7c connected to the core 7b and a second yoke leg with an 
armature mounting portion 7a formed parallel to the core 7b. 

20 The armature mounting portion 7a is formed at a front of the 
relay on the upper side of the second yoke leg and remote 
from the coil 14. As best shown in Fig. 5, the core-yoke 
unit 7, 7a, 7b, 7c is preferably somewhat flatter in a 
region of a bend from a coil space toward an end face of the 
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coil 14, i.e., at the first yoke leg 7c, but has an 
increased width compared with the width of the coil space sc 
an overall substantially uniform cross-section results. A 
length of the axially extending first yoke leg 7c, which 
does not extend over the entire length of the. coil 14 as in 
conventional magnet systems, is crucial in fixing the 
adjustment problems between the magnet system and the 
corresponding contacts. 

As shown in Fig. 4, a pole lamination is formed as an 
L-shaped pole 6. The pole 6 is held between a side arm 13 
and a first flange 11 of the coil body 12. The pole 6 has a 
first pole leg 6b connected to the core 7b and a second pole 
leg 6a (pole flange) formed below the armature mounting 
portion 7a that extends parallel to the core 7b. The second 
pole leg 6a has a crowned pole face 15 at an upper side 
thereof. The pole leg 6 is connected to the core 7b by 
means of, for example, a U-shaped recess (not shown) . The 
second pole leg 6a extends axially into the vicinity of the 
yoke 7. When the relay is fully assembled, a gap is formed 
between an edge of the armature mounting portion 7a of the 
yoke 7 and an opposing edge of the second pole leg 6a may 
then be bridged by an armature 5, described later, that is 
pivotal ly mounted on the armature mounting portion 7a. The 
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armature 5 comes to rest on the upper side of the second 
pole leg 6a when the relay is picked up. 

Below the second pole leg 6a and optionally offset 
therefrom, is a fixed contact carrier 9. Side portions 9b 
5 hold the fixed contact carrier 9 in pockets 13a of the side 
arm 13 of the coil body 12. The fixed contact carrier 9 is 
integrally connected to a terminal pin 9a via a terminal 
portion. The terminal pin 9a projects from a lower end face 
of the magnet system. The fixed contact carrier 9 further 

10 includes a fixed contact 8. The fixed contact 8 is arranged 
parallel to surfaces of the armature mounting portion 7a and 
the second pole leg 6a. The fixed contact 8, however, is 
arranged closer to the core in a lower plane to optimize 
installation space. 

15 The extrusion coating of the magnet system will now be 

described in greater detail. To encase the magnet system 
with a plastics material, the core-yoke unit 7, 7a, 7b, 7c 
the pole 6, the fixed contact carrier 9, and the fixed 
contact 8 are placed in an interior of the core body 12 to 

20 form a subassembly. The subassembly is inserted, for 

example, by grippers, into an injection mold 16, as shown in 
Fig. 7. 

The injection mold 16 includes openings 20, 21 for the 
crowned pole face 15 and for the core 7b, respectively. The 
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injection mold 16 has reference planes 17, 18, 19. A 
tunneling gate may be formed at 23 or on both sides of the 
injection mold 16 at this location. The size graduation 
between the faces formed by the upper sides of the armature 
mounting portion 7a, the second pole leg 6a and the fixed 
contact carrier 9, is achieved by injection mold-determined 
reference planes for accurate fixing in position. The size 
graduation is advantageously achieved by allocating these 
three faces (upper sides of 7a, 6a and 9) to complementary 
reference planes in the injection mold 16 and by pressing 
these three faces to be extrusion coated onto the associated 
reference planes 17, 18, 19 in the injection mold 16. When 
encasing the coil body 12 and the fixed contact carrier 9, 
it is advantageous if axially extending webs 2, 2a are 
injected above regions of the side portions 9b , as best 
shown in Fig. 1. Figs. 2-3 show the magnet system after it 
has been embedded in the extrusion coating 1, but before 
attachment of the armature -spring contact assembly 3, 5. 

Fig. 6 shows an alternate embodiment of the extrusion 
coated magnet system. As shown in Fig. 6, an additional 
pressure point 22 may be created with the injection mold 16, 
wherein the second pole leg 6a may be pressed against an 
associated reference plane 18 of the injection mold 16. 
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As shown in Fig. 1, after the magnet system has been 
embedded in the extrusion coating 1, a sheet-like armature 5 
is mounted on the armature mounting portion 7a such that a 
working air gap is formed between a coil -side armature face 
5 and the second pole leg 6a. A spring contact 3 is fastened 
to an unwound portion at an upper end face of the magnet 
system. A bent portion of the spring contact 3 surrounds 
the armature mounting portion 7a to form a bearing. The 
spring contact 3 has a central portion rigidly connected to 

10 the armature 5 and is mounted such that the armature 5 may 
move the spring contact 3 . The spring contact 3 and the 
armature thereby form a subassembly. A free end of the 
spring contact 3 is movably received between the webs 2, 2a. 
The free end of the spring contact 3 is provided with a 

15 switch contact 4 that opposes the fixed contact 8 . 

Owing to the configuration of the armature mounting 
portion 7a and the second pole leg 6a, which are arranged 
virtually aligned with one another on a longitudinal side of 
the coil 14, the magnet system and the contact system may be 

20 arranged in precise positional alignment. In addition, 

because the fixed contact carrier 9 is arranged in the coil 
body 12 substantially parallel to the upper side of the 
second pole leg 6a and preferably offset in a direction of 
the core 7b, and the magnet system, the basic body 12, and 
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the fixed contact carrier 9 are substantially completely 
extrusion coated 1, the armature 5 attains an end position 
on the pole 6. The remaining tolerance to the fixed contact 
8, therefore, may be reduced by the method of assembly to a 
5 very accurate, injection mold-determined size. In this 
manner the desired fit between the magnet system and the 
contact carrier and the desired overtravel is adjusted 
without additional measures owing to the forced fit of the 
magnet system in the injection mold 16. Because any 
10 tolerance- induced deviations from the desired fit are 

overcome by the relative positioning that results from the 
pressure that builds up in the injection mold 16 and by the 
additional pressing that occurs in the injection mold 16, 
the components of the magnet system are displaced and fixed 
15 in the correct position. The invention described herein may 
also be used in a duo relay. 
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CLAIMS 



5 



10 



15 



20 

2. 



A magnet system for a relay comprising a core (7b) 
partially enclosed by a coil (14) and a yoke (7) having 
a first yoke leg (7c) attached to a first end of the 
core (7b) and a second yoke leg extending parallel to 
the core (7b) , the second yoke leg having an armature 
mounting portion (7a), characterized in that: 

the armature mounting portion (7a) is formed on an 
upper side of the second yoke leg remote from the coil 
(14) ; and 

a pole (6) has a first pole leg (6b) connected to 
a second end of the core (7b) and a second pole leg 
(6a) extending parallel to the core (7b) , the second 
pole leg (6a) having an upper surface substantially 
aligned with the armature mounting portion (7a) such 
that when an armature (5) is mounted on the armature 
mounting portion (7a) , a working air gap is formed 
between a coil- side armature face and the upper surface 
of the pole leg (6a) . 

The magnet system according to claim 1, characterized 
in that the upper surface of the pole leg (6a) includes 
a crowned pole face 15. 
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4 . 

5 

5. 

10 

6. 



15 

7. 

20 



The magnet system according to claim 1 or 2, 
characterized in that the yoke (7) is L-shaped. 

The magnet system according to any of claims 1 through 

3, characterized in that the pole (6) is L-shaped. 

The magnet system according to any of claims 1 through 

4, characterized in that the first pole leg (6b) is 
connected to the core (7b) by a U-shaped recess. 

The magnet system according to any of claims 1 through 

5, characterized in that an edge of the armature 
mounting portion (7a) and an edge of the second pole 
leg (6a) are positioned such that a gap is formed 
therebetween that is bridged by the armature (5) . 

The magnet system according to any of claims 1 through 

6, characterized in that a fixed contact (8) arranged 
on a fixed contact carrier (9) is substantially aligned 
with the second pole leg (6a) . 

The magnet system according to claim 7, characterized 
in that the fixed contact carrier (9) is offset in a 
direction of the core (7b) . 
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9 . The magnet system according to any of claims 1 through 

8, characterized in that the magnet system is mounted 
on a coil body (12) . 

10. The magnet system according to any of claims 1 through 

9, characterized in that the magnet system is extrusion 
coated with a plastics material (1) . 

11. An electromagnetic relay comprising a magnet system 
having a core body (12) with a core (7b) partially 
enclosed by a coil (14), a yoke (7) having a first yoke 
leg (7c) attached to a first end of the core (7b) and a 
second yoke leg extending parallel to the core having 
an armature mounting portion (7b) , a pole (6) having a 
first pole leg (6b) connected to a second end of the 
core (7b) and a second pole leg (6a) extending parallel 
to the core (7b), characterized in that: 

the magnet system has a fixed contact (8) arranged 
on a fixed contact carrier (9) substantially aligned 
with the second pole leg (6a) , the fixed contact 
carrier (9) being offset in a direction of the core 
(7b) and arranged in the coil body (12) ; and 
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the magnet system is extrusion coated with a 
plastics material (1) . 

12. The electromagnetic relay according to claim 11 

characterized in that a sheet-like armature (5) is 
pivotal ly mounted on the armature mounting portion 
(7b) , the armature (5) having a spring contact (3) with 
a switching contact (4) positioned adjacent to the 
fixed contact (8) . 



13. The electromagnetic relay according to claims 11 or 12 
characterized in that the fixed contact carrier (9) is 
held by side portions (9b) in pockets (13a) of a side 
arm (13) of the coil body (12) . 

14. The electromagnetic relay according to claim 13, 
characterized in that the pole (6) is held between the 
side arm (13) and a first flange (11) of the coil body 
(12) . 



15. The electromagnetic relay according to any of claims 11 
through 14, characterized in that the free end of the 
spring contact (3) is movably received between 
injection molded webs (2, 2a) . 
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16. 

5 

17. 

10 

18. 

15 



19. 

20 



The electromagnetic relay according to any of claims 11 
through 15, characterized in that the second pole leg 
(6a) has an upper surface substantially aligned with 
the armature mounting portion (7a) . 

The electromagnetic relay according to claim 16, 
characterized in that an edge of the armature mounting 
portion (7a) and an edge of the second pole leg (6a) 
are positioned such that a gap is formed therebetween 
that is bridged by the armature (5) . 

The electromagnetic relay according to any of claims 16 
through 17, characterized in that the spring contact 
(3) is bent such that the switching contact (4) engages 
the fixed contact (8) before the armature engages the 
upper surface of the second pole leg (6a) . 

A method for producing a magnet system for an 
electromagnetic relay, comprising the steps of : 

inserting a magnet system into an injection mold 



allocating a face of an armature mounting portion 
(7a) , a pole leg (6a) and a fixed contact carrier (9) 



(16) ; 
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at complementary reference planes (17, 18, 19) in the 
injection mold (16) ; and 

pressing the face of the armature mounting portion 
(7a) , the pole leg (6a) and the fixed contact carrier 
5 (9) into the associated reference planes (17, 18 # 19) 

to achieve a desired size graduation between the faces. 

20. The method of claim 19, further comprising the step of 
injection molding webs (2, 2a) on opposing sides of the 
10 fixed contact carrier (9) . 
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